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T
his research is concerned with identifying prequalifica-
tion criteria that both clients and contractors believe
are good indicators of future construction performance.
Criteria used in the past have been developed in a
largely idiosyncratic manner with little or no consultation with
the contractors affected.  As a result, contractors are faced with a
variety of calls for information by prequalifiers, the collection of
which can be quite costly.  This is leading to expensive duplica-
tion of effort by contractors in providing what is often similar infor-
mation but in different formats.
Furthermore, previous research has shown that the benefit of
the information to prequalifiers is uncertain: many prequalifiers
analyse the information in only a cursory manner.  What is need-
ed is some form of analysis to be carried out which will establish
a common set of criteria for all to use.
This research compares the different attitudes of both pre-
qualifiers and contractors to prequalification criteria commonly in
use in the Australian building industry. The purpose is to discover
if those differences reduce the effectiveness of prequalification.
This was carried out via a postal questionnaire involving 49 con-
tractors and 15 prequalifiers across Australia. 
The results show that clients and contractors have divergent
opinions on the importance of some criteria currently in use. The
possible reasons for these differences are discussed and the most
important prequalification criteria are identified.
In the past most research work in this field has concentrated
on criteria that clients believe are important and very little atten-
tion has been given to the views of contractors. In many respects
this is an understandable situation, because clients are be in the
best position to judge their own needs. The axiom "he who pays
the piper calls the tune" neatly sums up that principle. 
The prequalification process has been researched by a num-
ber of different authors and the underlying assumption has been
that only clients can affect the process. Contractors are also stake-
holders in the construction industry, and their actions have an
important impact on the success of construction projects. It is sug-
gested that both clients and contractors have a significant impact
on the prequalification process. This research concentrates on the
attitudes of clients and contractors, and assumes that both parties
can contribute to the success of the project.
It is not surprising that clients use a vast range of prequalifi-
cation criteria for deciding which contractors are rejected or
accepted to bid for their projects. Past prequalification research by
Holt et al. , (1993) agreed suggesting that prequalification and
"selection experience appears to vary considerably from (client)
organisation to organisation. The dissimilarity may result from the
different organisational goals, or may simply be the result of the
individual idiosyncrasies of diverse clients". p 170
In a study of construction owners, the majority were found to
be utilising various bespoke methods. This individualistic
approach means the even the good outcomes of the prequalifica-
tion process are not shared to the benefit of all (Holt et al. , 1993).
Past research into prequalification criteria has shown that there is
a lack of universal approaches. In other words, there are consider-
able differences in the criteria used by clients (Holt et al. , 1994b).
According to Ng and Skitmore (1999)  "a crucial task in con-
tractor prequalification is to establish a set of decision criteria
through which the capabilities of contractors are measured and
judged. However, there seems to be no nation-wide universal
guidelines that govern the selection of decision criteria for con-
tractor prequalification." Instead the decision criteria tend to be
established on an ad-hoc basis.
Moreover, Ng and Skitmore (1999) state that contractors are
assessed differently by different clients, with over 90% of clients
currently using their own idiosyncratic decision criteria in prac-
tice. In addition, Barda and Thompson (1996) indicated that most
government agencies in Australia had not fully implemented the
recommendations of the Construction Industry Development
Agency (CIDA) recommendations with regard to the use of stan-
dard prequalification criteria. This also suggests that general appli-
cation of universal criteria may be a difficult goal to achieve in
practice.
Some clients do have well developed and sophisticated
processes in making their decisions, while others use ad-hoc or
informal methods. This has resulted in contractors having to
accommodate a diversity of prequalification criteria. CIDA (1995)
suggest that universal criteria can provide contractors with the fol-
lowing advantages:
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• Consistent basis upon which to tender or negotiate for work,
and,
• A basis for marketing their abilities measured against an
objective framework.
If a universal basis for prequalification can be found this may
assist contractors in providing a more reliable way to market their
abilities, and also this may assist clients compare contractors over
time. The difficulty has been that although there have been many
calls for the adoption of universal criteria for the selection of con-
tractors in Australia (CIDA, 1993; CIDA, 1993a; CIDA, 1995b;
CIDA, 1995a) and overseas (Hatush and Skitmore, 1997a; Hatush
and Skitmore, 1997b ); Holt et al. , 1994a) but  very little has been
actually achieved in practice.
It must be noted that clients are entitled to conduct prequal-
ification in the manner that they see fit, and have the right to
choose with whom they to do business. However, the issue to be
investigated is whether existing prequalification schemes improve
the success of construction projects and whether they do so effi-
ciently, without causing unreasonable costs to the industry as a
whole. This research concentrates on the issue of the most signif-
icant criteria used for the prequalification of contractors for con-
struction projects. The purpose is to discover if there are differ-
ences in the views of contractors and clients, which reduce the
effectiveness of prequalification. 
Identification of suitable prequalification criteria—A num-
ber of past researchers have attempted to construct universal sets
of prequalification criteria. This section examines some of the
research undertaken in the United States, United Kingdom, Hong
Kong and Australia which have identified prequalification crite-
ria.
Anecdotal evidence suggests that each unsuccessful tender
adds a little to the project acquisition costs of bids and the net
result is an industry overhead which is ultimately be passed back
to the clients in the form of increased tender price levels. What is
needed is some form of contractor procurement process that pro-
duces the most cost effective outcome .  
There have been several studies into the importance of crite-
ria in the prequalification decision from the clients point of view,
including; Liston (1995), Russell et al (1992), Holt et al (1994b),
CIDA (1995) and Hatush and Skitmore (1997a). Each author
developed a list of criteria that they considered contained the
most significant factors used for decision-making. After exhaus-
tively compiling an aggregated list of all possible criteria, it was
discovered that in many instances considerable overlap occurred
between the criteria used by different authors. In addition, many
of the criteria used by other researchers were based on local con-
ditions, and were therefore, not appropriate to the Australian con-
struction industry. Consequently, it was decided that the CIDA
(1995) model represented the most relevant and comprehensive
set of criteria and this has been used in this research.  
As a starting point, it may be helpful to consider the existing
list of selection criteria by seeking the contractors' viewpoint.
Asking contractors for their opinion on the usefulness of the crite-
ria gives some measure of benefits and costs, albeit mainly to the
contractors.  The next stage is to compare these contractors' views
with the clients.  If they are of a like-mind, then the problem is
greatly simplified as there will be a consensus between the groups.
If they are not so like-minded, then it may be necessary to find
ways of incorporating these differences into the process, or elimi-
nating the criteria from the list.
As mentioned above, very few studies have considered non-
client stakeholder views to date. Russell et al (1992) analysed the
attitudes of three types of client organisations: public owners, pri-
vate owners and construction managers with results that "... indi-
cate a significant statistical difference among public owners or
construction managers, while public owners and construction
managers responded similarly."  A study  by Jennings and Holt
(1998) compared the views of contractor's opinions of prequalifi-
cation criteria. Their research concluded that contractors were
dissatisfied with the frequency and adequacy of current prequali-
fication regimes. The only other study to include non-clients was
that of CIDA, who developed prescriptive criteria that were "sub-
ject to a broad industry consultation" CIDA (1993) and therefore
can be assumed to incorporate some degree of stakeholder views.
The principal objective of this research is to determine if
clients are best meeting their needs during the contractor pre-
qualification phase. One of the themes of this research is to con-
sider the views of other stakeholders in the process. It is suggested
that by appreciating the attitudes of both client and contractor that
it may be possible to develop more suitable prequalification crite-
ria. 
The next section of this paper describes the research instru-
ment that was used to measure the importance of commonly used
prequalification criteria. As previously mentioned, it would be
almost impossible to use every conceivable criterion available in
any prequalification decision. Consequently, the 39 CIDA criteria
have been chosen as the set that is the most relevant to the
Australian industry.
RESEARCH  METHODOLOGY
The use of universal prequalification criteria seems to be a
widely researched "utopian" ideal, but at this stage it does not
seem to exist in practice. The purpose of standard prequalification
criteria is to provide more consistency across the industry as a
whole. The 39 CIDA criteria were used in this research as the
basis for an attitudinal survey of clients and contractors. (see Table
1)
The research instrument was a postal questionnaire based on
the CIDA criteria which was sent to groups of contractors and
clients. Firstly, a pilot study was undertaken comprising three
domain experts who where contacted and asked to examine the
layout, order and intelligibility of the questionnaire. In addition,
the questionnaire was sent to an expert on survey design for eval-
uation. All comments were then incorporated into the final ques-
tionnaires.
The survey comprised 39 questions (coded B301-B339) relat-
ing to prequalification decision factors. Respondents were asked to
express their opinion of importance of each criterion on a Likert
scale of Low (1) to High (7). The final questionnaire was sent to
individuals with a covering letter and a stamped/self addressed
envelope. 
Leedy (1988) suggests that the sample size is largely depend-
ent on the degree to which the sample population approximates
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the qualities and characteristics of the general population.
However, it is difficult and perhaps impossible to determine the
exact number of organisations who are involved with the procure-
ment of construction projects in Australia. Nevertheless, the
Department of Infrastructure maintains a list of prequalified con-
tractors for capital works. There are 450 prequalified contractors
for general building works in Victoria, of that of approximately
200 have a turnover in excess of $1 million (McMahon, 1999).
The above mini-poll shows that the population of contractors
involved with prequalification in Victoria is likely to be in the
range of 400-500 organisations. Questionnaires were sent out to
158 companies in the construction industry throughout Australia.
There were a total of 65 returned questionnaires giving a response
rate of 41%. Survey responses were received from 65 contractors,
which represents about 13% of contractors approved for large
scale government work in Victoria. 
Visual checks of the respondents' turnover showed that all
turnover ranges were represented, and as such the sample was
considered to be acceptable. This research assumes that Victoria
is typical of other Australian states; hence the responses are likely
to be a representative sample of contractors throughout Australia
cities. Most of the respondents to the questionnaire occupy senior
management positions within their firms. If contractors are con-
sidered, most firms (96%) have a turnover of greater than
$AUD1M, and 43% exceeded $(AUD)5M and were in the  medi-
um to large range of construction firms in Australia. 
The clients in the survey were approached based on personal
contacts and by reference to a list of client organisations that was
provided by the Australian Procurement and Construction
Council (APCC). The APCC is an alliance of government public
works agencies. Its role is to lobby and co-ordinate public sector
procurement across all states. The Executive Director provided a
list of government public works authorities that operate prequali-
fication systems in each Australian state.
A total of 38 persons representing government agencies from
across Australia were contacted. The survey obtained 15 respons-
es from 9 agencies representing a 39% response rate. It has been
assumed that the attitudes of all significant public authorities have
been represented in the sample. All public sector agencies had
capital works budgets that exceed $(AUD) 50M. Therefore it was
assumed that all client respondents are in a good position to
understand the prequalification process and the subsequent issues
involved. 
The purpose of this section of the paper was to describe the
methodologies chosen for answering the above research question.
The next section describes the results of the questionnaire which
measures the importance of prequalification criteria from the per-
spective of the each of the stakeholder groups. The section com-
mences with a brief set of descriptive statistics, and then uses dis-
criminant analysis as the main analytical instrument.
RESULTS
Different clients use similar but not identical information to
prequalify contractors thereby creating unnecessary cost to con-
tractors in the industry (Pasquire and Collins, 1996). This has led
many researchers to recommend the development of standardized
prequalification criteria. As previously mentioned the objective
was to determine the relative importance of prequalification cri-
teria to various stakeholder groups in the construction industry.
The stakeholder group comprised; contractors working mainly for
private clients (Private), contractors working mainly for
public/government clients (Public) and prequalifiere undertaking
assessments for government (Clients).
The top five criteria for each group is shown in Table 1 (bold
and in brackets). The results shows that Details of past projects is
the most important factor in prequalification decision making by
all groups, and that  Success of completed projects, Past project
time performance, and Bank reference also seem to be important
considerations by all groups in the survey. However, the table also
indicates that in many instances each group have quite different
views about the importance of some factors. For instance,
Company organisation/history was ranked second by public con-
tractors and sixth by private contractors, but only twenty ninth by
clients. This suggests that there may be some factors that have sig-
nificantly differently levels of importance to each of the stake-
holders in the prequalification process. 
Table 1 Mean Score and Rank by Group (Tables and Figures
appear at the end of paper)
The objective was to find criteria where the importance is sig-
nificantly different between each group of respondents. A
Discriminant Analysis was undertaken on the 39 prequalification
decision-factors, for the three groups of respondents; ie. Private
contractors, Public contractors and Clients. If differences exist,
large function coefficients it will indicate which group has a dif-
ferent response to the criteria used for prequalification.
Discriminant Analysis (DA) is a statistical process that identi-
fies variables that are important for distinguishing among groups
and which can then be used to develop a procedure for predicting
group membership of new cases whose group is undetermined
(see Norusis, 1994). The concept underlying discriminant analy-
sis is a fairly simple combinations of the independent, or predic-
tor, variables that can be formed into a linear function. This then
serves as the basis for classifying cases into one of the groups. 
The interpretation of the discriminant weights, or coeffi-
cients, is similar to that of multiple regression analysis. The value
of the coefficient for a particular predictor depends on the other
predictors included in the discriminant function. The signs of the
coefficients are arbitrary, but they indicate which variables result
in large and small function values. The relative importance of the
variables can be obtained by examining the absolute magnitude of
the standardised discriminant function coefficients. Generally,
predictors with relatively large standardised coefficients contribute
more to the discriminating power of the function, as compared to
predictors with smaller coefficients.
The discriminant analysis was undertaken; the results (Table
2) show that it is effective in separating the groups. The
Eigenvalues of 3.434 (Function 1) and 2.642 (Function 2) indi-
cate that they are good discriminators. The purpose of  the
research is to discover if there are differences in the views of con-
tractors and clients, the discriminant function appears to clearly
separate the groups which suggests that clear differences exist.
The linear combination for discriminant analysis, also known as
the discriminant function, is derived from an equation that takes
the following form:
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Z = W1Xl + W2X2 + W3X3 +---+ WnXn
Where: 
Z = Discriminant score
Wi = Discriminant weight for variable i
Xi = Independent variable i
(equation 1)
The formula for discriminant analysis is similar to a simple
linear equation, and it is sometimes tempting to interpret the mag-
nitude of the coefficients as indicators of the relative importance
of the variables. However, it is far better to use the standardised
coefficients (See Table 3) which have been recalculated to a
mean of zero (0) and standard deviation of one (1) (see
Tabachnick  and Fidell , 1996) 
As previously mentioned, the actual sign (+/-) of the stan-
dardised coefficients are arbitrary, the negative coefficients could
just have well been positive if the other signs were reversed. By
looking at the groups of variables that have coefficients of different
signs, it is possible to determine the variable values that result in
large or small function values. Thus, large positive coefficients
will tend to increase the function score, and large negative coeffi-
cients tend to decrease the function score. 
The results Table 3 standardised canonical discriminant func-
tion coefficients shows that B311 (1.260) had the largest absolute
value for Function 1, and B312 (-1.202) had the largest value for
Function 2. This suggests that the B311 criterion is the most diver-
gent in the opinion of the groups. Function coefficients that are
near zero are those where opinions are most similar. Thus large
function coefficients have good discriminating powers.
The final test of the effectiveness of the DA was the classifi-
cation of group membership. Once the discriminant scores were
computed each case in the data was assigned to a particular
group, this was then compared to the actual group membership
which was already known, and the accuracy of the classification
can be determined. Classification of results indicated that the
cases are well classified by the above two functions (ie 92%), the
discriminant functions clearly identify the groups based on the
responses in the survey. 
The results show that in some cases clients and contractors
have different views on the importance of prequalification criteria.
The results (Table 4) shows the top-5 criteria that best discrimi-
nate between the views of clients and contractors. It can be seen
that B311-Assets & Liabilities has the largest coefficient and there-
fore represents the most widely different view. For instance, from
Table 1, both private (Rank 14) and public contractors (Rank 12)
believe that Assets & Liabilities to be an unimportant technical
indicator. Clients on the other hand, rank this criteria one of the
most important (Rank 4) suggesting that they believe it to be a sig-
nificant factor in their prequalification decision-making. This may
indicate that clients believe that contractors with low assets and
high liabilities represent a greater risk for future projects.
The opposite is true for B101-Companies organisation and
history, clients consider it to be a relatively unimportant criterion
(Rank 29, Table 1) while contractors give it a much higher rank-
ing and therefore believe it to be a very important decision-mak-
ing factor. 
The next section of the paper discusses the impact of this
finding including a list of criteria that should be used for future
prequalification of contractors. The DA function has identified
the criteria where the most divergent views occur; this highlights
the differences of opinion between the groups. It should be noted
that some of the differences occur in criteria that were lowly
ranked by all groups; this suggests that the criteria may be redun-
dant and could be excluded. However, some of the differences
occur in criteria that have a relatively high importance to all
groups, in these cases clients should examine the reasons why the
criteria are used. The conclusion contains possible reasons for
divergent views and closes by identifying important criteria that
should be used for all prequalification decisions.
DISCUSSIONS 
Clients are in the most significant position to affect the man-
ner in which the prequalification process occurs. Clients have the
right to choose with whom they do business, and are entitled to
conduct prequalification in almost any manner in which they see
fit. However, the issue investigated is whether existing prequalifi-
cation schemes improve the success of the procurement process
and whether they do so efficiently, without causing unreasonable
costs to industry.
The aim of this research was to demonstrate that the views of
contractors are in some circumstances quite different to those of
clients. The criteria used for prequalification are known to be
client oriented (CIDA, 1995) and therefore are unlikely to reflect
the views of contractors. This suggests that if the opinions of all
prequalification stakeholders were solicited, the end result may be
somewhat different to that which occurs in practice.  
Past research indicates that universal criteria may provide
contractors with a more consistent basis upon which to tender or
negotiate for work, and a better basis for marketing their abilities
CIDA (1995). This view was  also supported in work by Baker and
Orsaah (1991) that identified factors that assist contractors in
developing effective mechanisims for marketing their abilities to
clients. As such, contractors are partial stakeholders in the process
and should be entitled to have some input into the type of criteria
used. Also, the benefits of the prequalification process as a whole
may improve if the prequalifcation of contractors is based on cri-
teria that contractors themselves believe are important.
The results of this research show that there is some agreement
between clients and contractors on some prequalification criteria.
Table 5 (**in bold)  shows  the top ten criteria that are ranked
highly by both groups; these represent the most important criteria
and should be included in all prequalification schemes. It can be
seen from the average rankings that Details of past projects/track
record was rated highest by contractors, and jointly highest by
clients. As a result this is the most highly regarded piece of infor-
mation and should be part of any prequalification scheme. 
# Large DA Function Coefficients indicating divergences of
opinions, shown in bold
* Criteria where client re-examination may need to occur
A large DA Function Coefficient indicates that there are dif-
ferences in the opinions of the groups. These criteria are effective
discriminators and therefore suggest that divergent views exist on
their value for decision-making. Therefore, clients may need to
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consult with their contractors in order to determine the reasons
why these criteria solicit different responses. 
For instance, it is known that clients consider that contractors
should be able to maintain a reasonable level of capital to ensure
that a project can proceed without undue financial encumbrance.
This may suggest that clients consider contractors ought to have a
strong balance sheet in order to reduce the risk of financial failure.
It is not surprising that clients place importance on Assets &
Liabilities as a prequalification criterion. Anecdotal evidence
obtained by the author suggested that some of the financial crite-
ria used by clients for prequalification is out-of-date and may not
reflect the current financial position of the contractor. If this is
true it may explain why Assets and Liabilities are ranked more
highly by clients than contractors. (See Table 5 **).
In addition, it is interesting to note that the Cash Flow
Forecast is valued more highly by clients (Rank 17) than it is by
contractors (Rank 22). The quality of the information provided
under this criterion will always be uncertain. Contractors are not
likely to be sure which projects they will win in the future,
because the results of upcoming tenders will not be known.
Consequently, the information provided to clients is nothing
more than an estimate of possible future cash flows.
It is possible that contractors do not believe that financial
information represents their best marketing approach. Instead,
contractors may prefer to present themselves through indicators
like Company organisation/history. Contractors want to give a pos-
itive impression of their own firms ability. This supports research
into contractor marketing which demonstrates the importance of
reputation and "clients' previous experience with a contractor",
this has been well documented in past research (Jennings and
Holt 1998; Fellows and Langford 1993; Baker and Orsaah 1985). 
This may suggest why Company Organisation/History is
viewed as an important indicator of their reputation and conse-
quently contractors have a desire to promote this aspect of their
firm. On the other hand, clients may not be sufficiently convinced
that organisational history is a good indicator of future perform-
ance. The Company Organisation/History criterion is the most
divergent criteria (See Table 5, Function 1) and contractors may
need to recognise that clients do not appreciate this factor as
important for prequalification decision-making. 
A similar situation occurs with the Current Management and
Administration criterion, this is relatively lowly ranked by clients
(Rank 29), and yet contractors believe it is important (Rank 12).
This is possibly due to the fact that contractors consider that com-
pany directors are in a good position to manage the dynamic
nature of industry to the benefits of their clients. However, clients
do not share this view and may not fully appreciate the capacity of
the directors and management team to control external factors.
The results of this research suggest that there is a need for
increased liaison between clients and contractors in order to pro-
mote a better understanding and awareness of the issues of the
prequalification decision criteria. The next section of the paper
discusses the results in context with other known issues and makes
some conclusions.
W
hat is significant about this research is that it sug-
gests that contractors and clients do not share the
same view on some important criteria. It is known
that most clients are still using ad hoc criteria
(Holt et al 1994a; Hatush and Skitmore, 1997b) which does not
give contractors confidence that the process is sufficiently well
considered. This research suggests that important criteria ranked
highly by contractors and lowly by clients could be reviewed, this
includes for instance; Company Organisation/History, and
Current Management and Administration. 
The justification for prequalification has been that it
improves the quality and certainty of construction projects by
allowing only firms to tender who have the capacity to successful-
ly undertake the work. However, very little research has consid-
ered the attitudes of non-client stakeholders. This research con-
siders the choice of prequalification criteria in a more compre-
hensive manner by considering non-client views. 
This research suggests that one way to know if prequalifica-
tion decisions are based on the best available data is to consult
with contractors to determine the suitability of the information
being used. The results of this research show that there is already
a range of prequalification criteria where significant agreement
exists. Table 5 contains the top criteria that were highly ranked by
both clients and contractors; these should all be part of prequali-
fication schemes. The top five are: Details of past projects/track
record, Success of completed projects, Bank reference, Past proj-
ect time performance. 
There are also different views on the value of some of the
other criteria. The objective has been to highlight contentious cri-
teria and suggests that clients review their position when relying
on this information. The criteria identified for review includes:
Company Organisation/History, Current Management and
Administration, Assets and Liabilities and Cash Flow Forecast.
This research has analysed decision-making criteria used for
the prequalification of construction contractors. The importance
of each criterion has been measured; the value of each factor to
stakeholders was identified.  The main theme of this research is
based on the premise that both contractors and clients stakehold-
ers need to be involved in the ongoing development of the pre-
qualification process. 
Successful contractors will want to associate themselves with
a criterion that that they believe best demonstrates their abilities.
If clients can rate the final project performance of contractors
against the criteria that was first used to prequalify them; it may
become more obvious whether the initial prequalification was
successful.  This then enables clients to managed prequalification
criteria using a feedback loop so that the criteria continually
improve.
Prequalification criteria should be measured against the suc-
cess of the final project. If this occurs the criteria can be used as
benchmarks in a quality management sense where the criteria are
assessed against the contractors' performance once it is known.
This research suggested that the criteria should be based on infor-
mation the contractors themselves believe is important in judging
their own performance.
This idea was first suggested by CIDA (1995) but was recom-
mended without knowing the importance of the criteria to non-
client stakeholders. Quality assurance-type loops would assist
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clients to continually improve prequalification criteria because it
is monitored against the outcomes of the project. It is suggested
that future research could focus on whether the criteria can be
universally applied to the industry as a whole, in order to enhance
the quality and performance for all clients.
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